Recent discoveries about associative meaning were hypothesized to have important implications for the problem of assessment of abstraction by clinical tests. The major hypothesis was that association functions in abstraction tests by eliciting both (a) the concept required for the abstraction item, and (b) the associative neighborhood containing the required concept. A series of 4 experiments investigated this hypothesis for both the WAIS Similarities and BRL Object Sorting Tests. In a Sth experiment, an abstraction test (the BRL) was administered as a memory task in order to investigate the role of association in the conceptual organization of recall. All experiments provided strong support for the major hypothesis and have implications for construction of abstraction tests of enhanced clinical sensitivity.
The recent rapid increase in knowledge about associative meaning has produced valuable returns in the study of verbal recall, including more accurate prediction of the amount and organization of recall (cf. Cofer, 1964; Underwood & Schulz, 1960) . The present authors contend that this development has important implications for clinical psychology, since an increased understanding of the role of associative processes in the process of abstraction could lead to construction of more effective clinical tests of abstraction. The experiments reported here aim at an improved understanding of the process of abstraction as assessed in clinical tests. The general hypothesis of this research is that association is an essential process in the total sequence of conceptual thought. Association is conceived of as a logical, although not necessarily chronological, first step in the process of abstraction. It is hypothesized to function in abstraction both by directly eliciting the required concept and also by eliciting research was supported by a grant (MH 11316 01) from the National Institute of Mental Health, United States Public Health Service, The research was also supported in part by a Postdoctoral Clinical Research Fellowship to the second author from the National Institute of Mental Health.
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the "associative neighborhood" containing the required concept. The term associative neighborhood refers to a cluster of words and ideas organized by similarity in associative meaning. Similar concepts have recently been formulated in psycholinguistics and psychology. Whorf (1956) theorized that the basic human concepts underlying all languages were organized into "neighborhoods" by a special type of association which he called "connections." Scheerer (1959) used the term "spheres of meaning" to explain errors, made by schizophrenic and aphasic patients, which were associatively close to the correct answer. Deese (1962) , in discussing the role of associative meaning in concepts, said that the closer the relation between two words, the more likely they were to appear in the same "verbal environment." Pollio (1964) used the concept of "associative clusters . . . which evoke essentially similar connotative meaning responses [p. 200] " to explain alterations in the rate of association in a continuous association task. The concept, used by the above authors, of a cluster of words or ideas with strong associative interconnections will here be called an "associative neighborhood."
The major hypothesis investigated in this research is that association functions in abstraction by eliciting both (a) the required concept directly, and (b) the associative neighborhood containing the required con-cept. Several recent studies (Coleman, 1964; Freedman & Mednick, 1958; Mednick & Halpern, 1962; Underwood & Richardson, 1956) have demonstrated that the difficulty of learning a new concept is a function of the strength of the associative link between the concept and the stimulus words. Thus, the concept is more easily learned if it is a dominant rather than a nondominant associate of the stimulus words. The concept-formation tests used in these studies, however, were all especially constructed to test the hypothesis, and the present authors could find no study applying these methods to familiar, standard tests of abstraction. These studies also did not investigate the more general case of two stimulus words eliciting the same association (regardless of whether it was the required concept), but were restricted instead to instances where the required concept was an associate of the two stimulus words. Investigation of the more general case seems quite important because it may indicate that the required associative neighborhood was elicited, although the required concept was not produced.
ASSOCIATION VARIABLES
The effect of association upon difficulty of an abstraction task, for example, a similarities test item, may be examined in several ways. Assuming that each of the two stimuli elicits a network of associations, one may investigate the degree to which the two networks overlap. The degree of associative overlap (which will be called mutual association) is assumed to indicate how closely the two stimuli are located in an associative neighborhood. One may also, as in the four studies just cited, investigate whether the associations elicited by the stimuli include the "correct concept" required for the test item (this will be called stimulus-concept (S-C) association).
The research reported here investigates the effect of both S-C and mutual association upon the difficulty level of two types of standard abstraction tests: The WAIS Similarities Test and an object sorting test, the BRL (Bolles, Rosen, & Landis, 1938) . The BRL was selected because it has a quantitative scoring system (Rapaport, 1945 
SIMILARITIES EXPERIMENT I

Method
The stimulus materials were two sets of 13 words, the first and last words, respectively, of the 13 WAIS Similarities Test items. Data for this experiment, and for Object Sorting Experiment I, were gathered at the same time, from the same subjects (5s). The 5s, 46 introductory psychology students from Washburn University, were group tested in their classrooms, in two groups of approximately equal size. All Ss were asked to give three word associations to each word in the first set, and then three associations to each word in the second set. The Ss were asked to give three associations because (a) the first association given in an openchoice word-association task is often an opposite, which would not be helpful in a similarities task, and (6) three associations allow a more precise measure of the number of mutual associations than only one association.
Predictions
1. The required concept will more often be given as an S-C association for easy than for difficult Similarities Test items.
2. Mutual associations will more often be given for easy than for difficult Similarities items.
Results
The data used were the total number of "correct" scores for the three associations to each stimulus word. Correct scores were association responses which would be scored correct for the corresponding WAIS Similarities Test item. Since Similarities Test responses can be scored 2, 1, or 0, each correct concept was given the appropriate score ac-cording to the WAIS manual. The items were divided into three groups, including the four easiest, the five moderate, and the four most difficult items. Mean scores were used so that the unequal number of items in the three groups would not bias the results, The scores for both words of the item were pooled in the analysis. The data were treated by analysis of variance; Table 1 shows the results.
The variance component attributable to difficulty level of the items was highly significant (p < .001). The means were .80, .27, and .13, respectively, for easy, moderate, and difficult items. The Newman-Keuls test for a series of individual mean comparisons showed highly significant differences (p < .001) for easy versus moderate and difficult items, and (P < .05) for moderate versus difficult items. The correlation between correct scores for associations to Similarities items and the ranked order of difficulty of the items also provides a measure of this relationship. The obtained rank-difference correlation, -.83 (P < .005, one-tailed), lends further support to the hypothesis that S-C association has a significant effect upon difficulty level of Similarities items.
Prediction 2 was investigated by recording the number of mutual associations given to each of the 13 Similarities Test items. The items were then divided into three levels: easy, moderate, and difficult; and the mean number of mutual associations for items of the three levels of difficulty was analyzed by the Friedman two-way analysis of variance; the levels differed significantly (/>< .001). The correlation between the number of mutual associations for each Similarities item and the difficulty level of each item provides another measure of the relationship. In this analysis, the mutual associations scored 2, 1, and 0 were treated separately. Rankdifference correlations were computed between the ranked order of similarities item difficulty and the number of associations scored 2,1, and 0; these were, respectively, -.79 (p < .01), -.61 (p < .05), and -.59 (p < .05). Associations scored 2 or 1 are both mutual and S-C associations; those scored 0 are mutual but not S-C associations.
These results support the hypothesis that association functions in Similarities Test items by eliciting the required concept directly (S-C association) and also by eliciting the associative neighborhood containing the required concept (mutual association). The method used, however (presenting each word of the pair of words comprising the Similarities item separately to 5s and asking for associations to each word), differed from the structure of the actual Similarities Test in which the words are presented in pairs.
SIMILARITIES EXPERIMENT II
This experiment investigates the effect of presenting the words in the Similarities Test as pairs of words, rather than separately, as an association task. The hypothesis is that when the words are presented in pairs, each pair of words will tend to provide a mutual focus for associative responses, with a resulting increment in the frequency with which the required concept is given as an association to the stimulus words.
Method
The stimulus materials used were the 13 pairs of words in the WAIS Similarities Subtest. Data for this experiment and for Object Sorting Test Experiment II were gathered at the same time and from the same Ss. The Ss, 60 introductory psychology students from Washburn University, were tested in two groups of approximately equal size. All 5s were asked to give three word associations to each pair of words of the Similarities Test, Predictions 1. The required concept will more often be given as an association for easy than for difficult Similarities Test items.
2. The required concept will be given more often as an association when the two words comprising the Similarities Test item are presented as a pair than when each word is presented separately.
Results
The data used to test these predictions were the total number of "correct" scores for the three associations to each stimulus. Correct scores were association responses which would be scored correct for the corresponding WAIS Similarities Test items. Thus each of the three associates to a given word or pair of words was scored 2, 1, or 0 according to the WAIS manual. (The data for single word presentation were gathered in the preceding experiment.) Since the single word condition included twice as many stimuli as the pairsof-words condition, mean scores were used so that the unequal number of associations would not bias the results.
Both predictions were then tested by a repeated measure analysis of variance, unweighted means solution. The unweighted mean solution was used because the number of Ss in each condition was different, 46 and 60 5s, respectively. Table 2 summarizes this analysis. The variance component attributable to difficulty level is highly significant (p < .001), strongly supporting Prediction 1. The means were 1.37, .74, and .39, respectively, for the easy, moderate, and difficult items. Newman-Keuls tests for a series of individual mean comparisons showed highly significant differences (p < .001) for each of the three comparisons.
Prediction 2 was also strongly supported, as shown by the highly significant effect (p < .001) of the variance component at- tributable to method of presentation (single word versus pairs). The means here were 5.11 and 10.72 for the single and paired presentations, respectively.
The significant interaction indicates that the effect of single versus paired presentation is not constant at all levels of difficulty.
(Virtually all the simple effects comparisons are highly significant.) Plotting the mean WAIS Similarities Test score for each of the 13 items, and for single and paired presentation, revealed the effect to be relatively smaller at the extremes of difficulty and more pronounced at the intermediate level ( Figure  1 ). A plausible explanation for this result is the following. At the easy level, the mean Similarities score was already so high as to leave little room for any increment, whereas at the difficult level the effect of association was so small that the presentation of the pair of words made little difference. At the intermediate level of difficulty, however, these "floor" and "ceiling" limiting effects were weakest, and presenting pairs of words could enhance the Similarities scores considerably. Finally, it should be pointed out that the paired condition resulted in higher Similarities mean scores for every one of the 13 items.
The correlation between correct scores for associations to Similarities items and ranked order of item difficulty provides another measure of this relationship. The obtained rank-difference correlation, -.79 (p < .005, one-tailed), suggests a high degree of relationship between the variables. This lends further credence to the hypothesis that association is significantly related to difficulty level of Similarities items.
OBJECT SORTING EXPERIMENT I This experiment investigated whether the relation between association and abstraction demonstrated in the Similarities Test generalized to a less directly verbal test, the BRL Object Sorting Test. The BRL has two parts, an active and a passive sort. In the active sort, S groups each of 7 objects together with all the other (of 33 objects) that belong with it and explains why the objects belong together. In the passive sort, S is shown 12 groups of objects and asked, for each group, why the objects belong together. The 33 objects included in the test are the following: a large metal knife, a large metal fork and a large metal spoon, a small toy metal knife, a small toy metal fork and a small toy metal spoon, two sugar cubes, a red rubber sink stopper, a red cardboard circle, a white cardboard square, a white filing card, a pair of large metal pliers, a pair of small toy metal pliers, a large screwdriver, a small toy screwdriver, a toy hammer, a toy axe, two nails, a square block of wood with a nail in the center, a cigar, a rubber cigar, a cigarette, a candy cigarette, a red matchbook, a pipe, a red rubber ball, a lock, a bell, two corks, and a red rubber eraser. The active sort was investigated in this experiment.
Method
The stimulus materials consisted of six of the seven objects used in the active sort of the BRL (the first item was omitted because it is not standard). The Ss, 46 introductory psychology students from Washburn University, were group tested in their classrooms. All 5s were asked to give three word associations to each of the six objects.
Prediction
The required concept will more often be given as an S-C association for easy than for difficult items.
Results
Rapaport's (1945) division of the BRL items into three levels was not used as the criterion of difficulty level because it was based on the percentage of 5s giving inadequate sortings (not concepts') for each item. The six items were instead divided, using Rapaport's raw data, into three levels (easy, moderate, and difficult items) on the basis of the concepts given by his 5s. The Ss' responses had previously been scored as "conceptual definitions," "functional definitions," "concrete," or "incorrect"; the corresponding responses were now assigned scores 3, 2, 1, and 0. The items were divided into the three levels of difficulty just mentioned on the basis of the mean score for each item.
The data used in this experiment were the total number of "correct" scores for the three associations to each stimulus object. Correct scores were association responses that would be scored correct for the corresponding BRL item. Mean scores were obtained for each group of items so that unequal numbers of items in each group would not bias the results. Table 3 shows the results of the analysis of variance. The variance component attributable to difficulty level of the item was highly significant (p < .001), and the individual mean comparisons showed that the means for difficult versus easy and difficult versus moderate items were significantly different (p < .001), but no significant difference was found between means for easy versus moderate items. Table 4 shows the percentage of correct responses to BRL active-sort items obtained from Rapaport's data and the corresponding percentage of correct association responses to the same stimulus-objects by Ss in this experiment. In five of the six items there is no more than a 15% difference in level of accuracy between object sorting and association conditions. These data provide additional information about the effect of association upon concept formation, by showing similar results in quite different conditions: object sorting and object association. In the object sorting condition, Rapaport's 5s selected a group of objects that "belong with" a given stimulus object and then explained the rationale for the grouping. In the association condition of this study 5s did not know the task had any connection with object sorting and were asked only to give associations to the stimulus object. Despite the difference in conditions, similar percentages of "correct" responses were obtained when the rationales given by Rapaport's 5s, and the associations of the present 5s, were scored by Rapaport's criteria.
OBJECT SORTING TEST EXPERIMENT II
In the preceding experiment, it was not possible to assess the effect of mutual association upon the difficulty of BRL items since only one object is the stimulus for each active-sort item. Experiment II, however, investigated the BRL passive sort; in this part of the test 5 is shown 12 groups of objects and asked, for each group, why the objects belong together. Since the passivesort items consist of groups of objects, it is possible to obtain measures of mutual association for them.
The association measure used in this experiment was developed in a quite different area of investigation. The Index of Total Association (ITA), developed by Marshall and Cofer (1963) for studying verbal recall, was adapted here for use in studying abstraction in the BRL Test. The rationale for use of the ITA in investigations of abstraction was the hypothesis that similar associative processes are essential variables in both abstraction and recall (Willner & Reitz, 1965) .
The specific prediction of this experiment is that passive-sort items of the BRL Object Sorting Test having high ITA scores will be less difficult than those having lower ITA scores. This follows from the hypothesis that association functions as an essential variable in abstraction by eliciting the associative neighborhood containing the required concept. (Since groups of objects with a higher ITA score share more mutual associations, they are assumed to be more closely clustered in the same associative neighborhood than those groups having a lower ITA score.)
Method
The stimulus materials used were the 33 objects of the BRL Test. The 5s, 60 introductory psychology students from Washburn University, were tested in two groups of approximately equal size. All 5s were asked to give three word associations to each of the 33 objects.
Results
The definition of ITA as used in verbal recall (Marshall & Gofer, 1963 ) may be paraphrased as follows when it is used with an object sorting test. ITA is the mean extent to which objects in an object sorting testitem elicit each other as direct associates and the extent to which they also elicit other associative responses in common.
Scoring
ITA values were obtained for 11 of the 12 BRL passive-sort items, excluding Item 6. (This item was excluded because the objects are arranged for 5 in a manner different from the other 11 items, i.e., they are set down for S in sequence in pairs.) The ITA was computed in a manner analogous to Marshall and Gofer's (1963, p. 416) method by adding the number of associations in common to two or more objects in the BRL item, plus the number of instances in which one object in the item directly elicited another object in the item, and dividing by the total number of associations elicited by the objects in the item. Since the ITA was constructed for situations involving only one association to each list member, and 5s in this experiment gave three associations to each object, it might be expected that the ITA would be markedly inflated. This was not the case, however, since the actual result was only to multiply both numerator and denominator by three, thus cancelling the effect. One change was introduced into the computation of the ITA. The BRL includes three pairs of identical objects: two nails, two corks, and two sugar cubes. (Identical words are not included in the word lists with which the ITA is used.) Since the authors felt that the presence of a pair of identical objects in an item would unduly inflate the ITA, one member of each identical pair of objects was eliminated from BRL passive-sort items containing such pairs, for purposes of computing the ITA. The object in the identical pair which had the greatest number of associations was retained (Ss sometimes did not give all the associations required for all objects). Table S indicates the ITA for each of the 11 BRL items used (the PCS values are discussed in Object Sorting Experiment III below). Six of the items have an ITA greater than .500, which means that more than half the total association to these items was accounted for by mutual associations among the objects. These six items were considered high ITA concepts, and the remaining five items were designated low ITA concepts.
The prediction that high ITA BRL items are less difficult than low ITA items was investigated by referring to the raw data used by Rapaport (1945) , the scores of 54 Kansas State Highway Patrol officers. Rapaport's 5s' scores for the 11 BRL passive-sort items investigated here were divided into two groups: a 6-item high ITA group and a 5-item low ITA group. Mean scores for the number of high and low ITA items correct were used, so that the unequal numbers of items would not bias the results. The mean number of high and low ITA items correct were, respectively, .927 and .663 (p < .001, t test), which means that 93% of high, but only 63% of low, ITA items on the average were solved correctly. Nine 5s solved all 11 items correctly; of the remaining 45 5s the difference was in the predicted direction for all but 2.
CONCEPTUAL ORGANIZATION OF RECALL
A second aim of this research is empirical investigation of the important clinical hypothesis of the "conceptual organization of memories" (Rapaport, 1951) , Several recent experiments in verbal recall imply that the organization of recall is affected by conceptual relations among the material to be recalled. Thus, when Bousfield (1953) obtained lists including categorized subgroups of words (e.g., animals, cities, etc.), arranged the words in random order, and asked 5s to recall the lists, he found that in recall 5s reassembled the words into the original categories.
Cohen, Bousfield, and Whitmarsh (1957) , and Bousfield, Cohen, and Whitmarsh (1958) showed that the degree of conceptual reorganization of recall depended largely on the associative meaning of the words used. Gofer (1964) offered the proposition that when experimenter provided associational and categorical relations between members of a word pair provide a basis for clustering in free recall alternative to the bases, associational or otherwise, the subject will use to effect subjective organization or idiosyncratic pairing [p, 21] .
The experimental techniques pioneered by the authors cited offer the possibility of precise empirical investigations of the conceptual organization of memory. Willner and Reitz (1965) investigated the hypothesis that associative processes function as a common mediating process for abstraction and verbal recall, and also suggested further investigation of the conceptual organization of recall. Deese's (1959) experiment demonstrating the strong effect of association upon verbal recall was partially replicated with abstraction substituted as the dependent variable. Deese had demonstrated that lists of words having high mutual association were better recalled than lists with "zero" mutual association. Willner and Reitz used Deese's word lists as the stimuli in a word-sorting task in which 5s were instructed to sort the words in each list into as many or as few groups as they wished, and to give a reason for each group. They predicted that (a) Deese's word lists having high mutual association would be sorted into fewer groups than those having "zero" mutual association; (b) the number of groups formed would be negatively correlated with a measure of mutual association; and (c) the number of groups formed would be negatively correlated with the number of words recalled for the lists. The confirmation of all three predictions strongly supported the hypothesis and is also in accordance with the hypothesis that stimuli which are more closely clustered in an associative neighborhood (i.e., have higher mutual association) will be less difficult both to recall and to group conceptually.
OBJECT SORTING EXPERIMENT III This experiment extended the investigation of Willner and Reitz (1965) in three ways: (a) The stimuli used were objects rather than words; (b) The substitution was made in the opposite direction from Willner and Reitz (1965) , that is, an abstraction task was transformed into a test of recall in Experiment III, rather than a recall task transformed into an abstraction test as in the earlier study; (c) The conceptual organization of recall was investigated by asking 5s to recall the objects from the BRL Object Sorting Test after brief exposure, and ascertaining the extent to which their recall was conceptually organized,
Method
The stimulus materials were the 33 objects from the BRL Object Sorting Test. The Ss, 25 psychology students from Washburn University, were group tested in two groups of approximately equal size. They were told that they would be shown a large number of objects for several minutes and then asked to list all the objects they remembered in the order they remembered them. They were then shown the 33 objects, arranged on a table so that no two closely adjacent objects were members of the same conceptual group. They were allowed to look at the objects for 4 minutes, after which the objects were covered up and each S was allowed S minutes to list the objects he remembered on a sheet of paper alongside numbers from 1 to 33. Predictions 1. Recall of the BRL objects will be conceptually organized, that is, 5s will group the objects in recall in accordance with the conceptual categories of the BRL passive sort.
2. 5s will use high ITA concepts more often than low ITA concepts to organize recall of the objects. A greater proportion of the objects should thus be recalled in sequence in high ITA concepts than in low ITA concepts.
3. High ITA concepts will be used earlier than low ITA concepts in organizing 5s' recall of the objects.
Results
Scoring-Prediction 1. The aim here was to measure the conceptual organization of S's recall by determining the number of conceptually related sequences (CRSs) of objects he recalled. A CRS was defined as the maximum number of objects recalled in a conceptually unbroken sequence, that is, adjacent objects within the sequence had to be conceptually related. (There was no requirement that all objects within the CRS be instances of the same concept, only that adjacent objects share a common concept.) Objects were considered conceptually related only if, (a) they were members of the same BRL passive-sort conceptual group, or (b) two identical objects were recalled in sequence. (There are three such pairs of identical objects in the BRL: two nails, two sugar cubes, and two corks.) The degree of conceptual organization of 5s' recall is inversely related to the number of CRSs for any given number of objects recalled, since the larger the number of CRSs the smaller is the number of objects included in each CRS.
Prediction 1, that 5s' recall will be conceptually organized, may be stated more specifically, that is, the objects recalled by each 5 will be organized into fewer CRSs than would the same objects if recalled in random order. This prediction was tested by rearranging the objects recalled by each 5 into a random sequence using a table of random numbers (10 such random sequences were arranged for each 5), and ascertaining the number of CRSs for the mean of the 10 random arrangements and also for the actual recall. The mean number of CRSs for the actual recall and random organization conditions was 8.52 and 18.91, respectively (p < .001, t test). The number of objects in the largest CRS group was also ascertained for both the actual recall condition and the mean of 10 random arrangements. The mean number of objects for the former was 9.08 and for the latter 3.91 (p < .001, t test). The strength of the effect is suggested by the observation that the results for both the number of CRSs, and the number of objects in the largest CRS were in the predicted direction for all 25 5s.
Scoring-Prediction 2. The aim here was to measure the proportion of objects in high and in low ITA concepts which were recalled in sequence. The first step in obtaining this score was to count the number of objects recalled in a sequence which included a common concept. A sequence of objects often includes more than one concept, and each concept common to at least two adjacent objects was scored (with two exceptions noted below). Thus if 5 recalled in sequence: a white rectangular filing card, a white square piece of cardboard, a red paper circle, a red rubber ball, a red round rubber sinkstopper, and a round bell, he would be counted as including two of the six white objects, two of the six rectangular objects, three of the five red objects, four of the six round objects, and two of the four rubber objects. The two exceptions referred to above are, first, when only two identical objects were grouped together (e.g., the two nails) they were not scored as an instance of a common concept (e.g., metal) because it seemed very likely that they were recalled as two nails rather than two metal objects. The second exception is that when a concept was split into two or more separated sequences, for example, the real and toy silverware recalled separately, the number of objects scored for any sequences after the first one was reduced by one. The rationale for this procedure was that a concept split into two or more separate sequences should obtain a lower score than the same concept preserved intact in one sequence. The final score used for each concept was obtained by dividing the number of objects recalled in sequence for each BRL concept by the total number of objects included in that concept. This score is the proportion of objects included in the concept, recalled in sequence (PCS).
BRL Item six, things grouped in pairs, was not investigated here since ITA scores were not obtained for it (for the reasons mentioned in the preceding experiment). The remaining 11 BRL passive-sort concepts were divided into high and low ITA groups. Since there were six high ITA concepts and five low ITA concepts, mean PCS scores for each group were used so that the unequal numbers of concepts would not bias the results. The mean PCS scores for high and for low ITA concepts, respectively, were 63.73 and 32.04 (p < .001, t test), which means that 64% of the objects in high ITA concepts, but only 32% of those in low ITA concepts on the average, were recalled in sequence. Moreover the difference was in the predicted direction for 24 of the 25 Ss. Table 5 shows that the ITA and PCS scores for the 11 BRL passive-sort concepts were quite similar, with rank-difference correlation .77 (p < .005, one-tailed).
Scoring-Prediction 3. Here the intent was to ascertain the temporal order in which Ss used the 11 concepts when recalling the objects. Since Ss were asked to list all objects in order of recall, it was a simple task to note the concept used first, second, etc. For example, if the first five objects were recalled by S in the order: two nails and three large metal silverware, the concept metal was used first and silverware second. When the first objects were included in more than one concept, an average rank was given. For example, if S recalled the above objects in this order: three silverware and two nails, the concepts metal and silverware would be given a ra.nk of 1,5 since the silverware are both metal and silverware.
Several additional rules were used. If the first instance of a concept was an isolated pair of identical objects (nails, corks, sugar cubes) with no other adjacent member of the same concept, then these identical objects were not scored as an instance of the concept. A second rule was that only the first instance of a concept used was scored, since the aim was to ascertain the earliest use of each concept. Concepts which were not used at all in S's recall were scored as if they had been given last, with provision made for ties if more than one concept was not used.
The 11 BRL passive-sort concepts were divided into high and low ITA groups, as above. The score used was the rank for temporal order of S's use of the concept (with the first concept used being given a rank of 1, etc.). Since there were six high ITA and only five low ITA concepts, mean ranks were used for each group so that unequal numbers of concepts would not bias the results. The mean ranks for high and low ITA concepts, respectively, were 4.62 and 7.66 (p < .001, t test). The difference was in the predicted direction for 22 of the 25 Ss. The association between ITA and temporal order of use of the concepts in recall is also indicated by the rank-difference correlation of .88 (p < .005, one-tailed) between the two variables. DISCUSSION Similarities tests have been criticized for being too vulnerable to solution by simple association processes, and thus insensitive to impairment and even deterioration of abstract reasoning in patients known to have such impairment. Rapaport (1945) Some of the responses awarded maximum credit turn out in many instances to be merely verbal associations-for example, Banana-Apple, "Both fruit"; or even Fly-Tree, "Both living things" [p. 1821. This problem in accurate assessment of abstraction seems largely attributable to the effects of S-C association, which may too automatically produce the required concept. Tests in which mutual association is the major association variable might well be more discriminating measures of abstraction because the association link, rather than eliciting the required concept, would elicit the associative neighborhood common to both stimuli. Similarity, in a similarities test, could then be operationally defined as the degree of overlap of the associative networks evoked by each word, and would be estimated by the degree of mutual association between the two words. Such an operational definition of similarity would be consonant with recent research on the structure of associative meaning, for example, Deese (1962) . Thus, two major differences between S-C and mutual association are that only the former directly produces the correct answer to the item, whereas only the latter deals with actual similarity (associative similarity) between the stimulus words.
The confirmation of all predictions in the five experiments reported strongly supports the major hypothesis, that association functions in abstraction by eliciting the required concept directly (S-C association), and also by eliciting the associative neighborhood containing the required concept (mutual association). The results also demonstrate that the relation between association and abstraction test responses applies to a less verbal test, the Object Sorting Test, as well as to a more verbal one, the Similarities Test, In addition, the confirmation of all predictions in Similarities Experiments I and II supports the hypothesis that paired presentation of the stimulus words permits a focusing effect for associations to both words. The magnitude of the increase in "correct scores" with paired presentation of words is indicated by the mean scores for single-and pairedword presentation, respectively, S.ll and 10.72. The equivalent WAIS scaled score for the mean for paired presentation (10.72 rounded off to 11) is 9. Since the mean scaled score for the average person on the WAIS Similarities Test is 10, the score of 9 obtained by S-C association under paired presentation is almost as high as the score of the average person. (Since the Similarities Test words are presented to S in pairs, paired-presentation association scores seem the more appropriate ones to use.) Several other factors should be considered in evaluating the meaning of this result. First, the score used was the total score for three associations given by S, so that each S had three chances to obtain a "correct" answer. Although the maximum score for a WAIS Similarities Test item is two, it was possible for Ss in this association condition to obtain a score of four since all "correct" scores were summed. (Several 5s actually accomplished this by giving as their three associations, one good-2-point-answer and two mediocre-1-point-answers.) This method thus permits higher scores than does the Similarities Test. Secondly it is also possible that some 5s among the sample of college students may have developed a set for associating in terms of similarities, even though they were asked to give only the first three words that came to mind. Yet, even when these factors are considered, it is clear that 5s may obtain quite high scores by S-C association.
These results have obvious implications for constructing more clinically sensitive similarities tests, that is, reducing or, if possible, eliminating the effect of S-C association in the test. Experiments are currently under way which aim at developing new similarities tests free of S-C association and having mutual association as the major association variable. Mutual association is stressed because of two hypotheses: 1. Association is an essential variable in abstraction, and 2. The degree of shared-associative meaning (mutual association) can serve as an operational definition of similarity in similarities tests.
The confirmation of the predictions in Object Sorting Experiments I and II strongly supports the major hypothesis in the case of the BRL Object Sorting Test. The results of Experiment II also make it very clear that ITA is an effective predictor of item difficulty in an object sorting test. In fact, the classification of the 11 items into high and low ITA concepts is very similar to Rapaport's empirical classification of the items as easy and difficult. (Five of the six high ITA items are classified by Rapaport as easy and four of the five low ITA items are classified by him as difficult.)
These results emphasize the major role played by association in both abstraction and recall. This is especially impressive when one considers that the ITA, which was developed as a predictor of verbal recall based on verbal association data, is used in this experiment as a predictor of difficulty of object sorting test items based upon object association data, and that despite this great change it has functioned very efficiently. Object Sorting Experiment III offers the possibility of investigating the conceptual organization of recall by using the objects from a clinical test of abstract reasoning (the BRL), but presenting them to S as a memory task. Experiment III thus differs from the usual abstraction task, in which the stimuli are typically present and available to 5 when he takes the test, since in Experiment III the stimuli are removed from him and he does not even know that abstraction is being tested. Since the BRL test specifies the conceptual relationships among the objects, one may investigate whether S's recall is conceptually organized, that is, in terms of the concepts measured by the test.
Experiment III investigated two major hypotheses. The first was that S's recall would be conceptually organized. The second hypothesis dealt with prediction of which concepts 5 would use to organize his memories and also the temporal order in which the concepts would be used. The second hypothesis, more specifically, was that the ITA value for the objects included in the concept would determine: (a) which concepts were used to group the objects in recall, and (b) the temporal order in which the concepts would be used in recall. The confirmation of all three predictions provided strong support for the hypothesis of conceptual organization of recall and for the hypothesis that association (ITA) is an essential variable in determining which concepts will be used to organize recall. The strength of these effects is suggested by the very large proportion of 5s for whom the three predictions were confirmed and by the high rank-order correlations (.77 and .88, respectively) between ITA and the proportion of the concept recalled in sequence (PCS), and between ITA and the temporal order of use of the concepts in recall. Table 5 shows the striking similarity between ITA and PCS scores for each concept.
The object-recall procedure used in this experiment may also have in itself considerable potential as a clinical test of abstraction. The authors have used the object-recall procedure as a third part of the BRL Object Sorting Test, administered before the active and passive sort, and found that it provides useful clinical information. For example, some patients who use very narrow concepts in the two parts of the BRL (e.g., one patient who grouped only the small fork with the large fork and excluded the remaining silverware) behave quite differently in the object-recall condition. The patient just cited listed all six silverware in sequence in the object-recall condition. The explanation of this apparent paradox was that he was obsessively hypercritical when he knew his abstract reasoning was being assessed, but since he was not aware that his abstraction was being investigated in the object-recall condition he performed more freely. It is quite clear at this point that the object-recall procedure is a much more subtle test of abstraction than are the two traditional parts of the test. The authors have the definite impression that research such as this may also provide many other useful clinical tools.
This research illustrates the likelihood that investigations of associative meaning may lead to a mutual enrichment of clinical and experimental psychology. The contribution to clinical psychology is clear, both in terms of development of precise methods for investigating major subject areas until now refractory to such investigation, and also in terms of the potential development of new clinical instruments which might add to the clinician's armamentarium.
The contribution to experimental psychology could reside in the area of interrelations between abstraction and recall, in what might be termed the conceptual organization of recall. This interrelation between abstraction and recall is illustrated by two experiments, Willner and Reitz (1965) and Object Sorting Experiment III in this study. In the former, stimulus materials from an experiment in verbal recall were substituted as stimuli in an experiment in verbal abstraction, and by means of a knowledge of the associative meaning of the stimuli, precise predictions were confirmed about their functioning as an abstraction task. Experiment III performed the substitution in the reverse direction, that is, stimuli from an abstraction task were used as a recall task, and moreover the stimuli were objects rather than words. The very strong confirmation of all predictions in this experiment underscores the importance of the overlapping areas of abstraction and recall.
